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preface: 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C-  20314.  The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  FJood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 
Coordinates: 

Dates  of  Inspection: 


Arlington  Lake  Dam 

Pennsylvania 

Monroe 

Big  Meadow  Run 
N40°59,4',  W75°13.7' 

May  5,  1981  &  June  1,  1981 

ASSESSMENT 


^Arlington  Lake  Dam  is  an  earth  and  concrete  structure  approximately  240  feet 
long  with  a  maximum  height  of  about  13  feet.  A  two  stage,  ungated  overflow 
spillway  system  is  located  at  the  left  abutment  of  the  dam.  A  drop  inlet  spillway  is 
located  at  the  approximate  midpoint  of  the  embankment.  Arlington  Lake  Dam  has  a 
drainage  area  of  approximately  1.7  square  miles  and  impounds  a  reservoir  with  a 
maximum  storage  capacity  of  about  51  acre-feet  at  the  low  point  of  the  top  of  the 
dam.j  The  dam  was  originally  built  to  provide  a  lake  for  ice  harvesting.  The 
impoundment  is  presently  used  for  incidental  recreation. 

The  recommended  Spillway  Design  Flood  (SDF)  for  a  "Small"  size,  "High" 
hazard  dam  ranges  from  one-half  of  the  Probable  Maximum  Flood  (PMF)  to  the  full 
PMF.  The  SDF  chosen  for  this  "Small"  size,  "High"  hazard  dam  is  one-half  of  the 
PMF.  The  spillways  are  capable  of  discharging  approximately  8  percent  of  the  PMF 
prior  to  overtopping  the  low  point  of  the  top  of  the  dam. 

Two  houses  (permanent  residences)  are  located  on  the  crest  of  the  dam,  a 
restaurant  is  located  about  150  feet  downstream  of  the  dam  and  PA  Route  611  is 
located  about  250  feet  downstream  of  the  dam. 

The  vertical  concrete  wall  along  the  entire  upstream  face  of  the  dam  and  the 
vertical  concrete  walls  along  portions  of  the  downstream  face  of  the  dam  are  in 
very  poor  condition  and  appear  to  be  structurally  unsafe.  It  appears  that  the  houses 
on  the  crest  of  the  dam  would  be  undermined  with  a  failure  of  the  walls  which  would 
coincide  with  a  failure  of  the  dam. 

’  The  spillway  system  is  classified  as  ^Seriously  Inadequate*^.  The  dam  is 
classified  as  ^Unsafe,  Non-Emergency*. 

'Based  on  the  visual  observations,  discussions  with  the  /C5wner,  IMr.  Steven  ' 
rMorekitv  and  information  obtained  from  the  Pennsylvania  Department  of  Environ¬ 
mental  Resources,  Division  of  Dam  Safety,  Arlington  Lake  Dam  is  considered  to  be 
in  poor  condition.  ..  / 

Recommendations  and  Remedial  Measures 


The  following  recommendations  and  remedial  measures  should  be  initiated 
immediately. 


ARLINGTON  l  AKI  DAM 
NL)I  PA  00321 


a.  Facilities. 

The  Owner  should  retain  the  services  of  n  licensed  professional  engineer 
experienced  in  the  design  and  construction  of  dams  to  assist  in  complying  with  these 
recommendations: 

1.  The  structural  integrity  of  all  concrete  portions  of  the  dam  (including 
the  spillways)  should  he  investigated  and  those  sections  determined  to  be  deficient 
should  be  replaced. 

2.  Detailed  hydrologic  and  hydraulic  analyses  should  be  performed  to 
evaluate  the  discharge  capacity  of  the  spillway  system  and  remedial  measures 
should  be  taken  to  increase  the  spillway  capacity. 

3.  An  investigation  should  be  made  as  to  the  source  and  nature  of  the 
seepage  noted  in  Sections  3.1b,  6.1a,  and  7.1a. 

A.  The  embankment  should  be  cleared  of  all  trees  and  brush  and  any 
resulting  voids  should  be  backfilled  with  a  suitable  compacted  material.  A  grass 
caver  should  be  established  and  maintained  on  the  bare  spots  on  the  embankment 
resulting  from  the  tree  and  brush  removal. 

The  Owner  should  clear  the  spillway  discharge  channel  of  all  trees,  brush  and 
other  obstructions. 


b.  Operations  and  Maintenance  Procedures. 

1.  An  operation  and  maintenance  program  should  be  developed  and 
implemented.  This  program  should  include  periodic  operation  of  outlet  works, 
routine  maintenance  tasks,  and  an  annual  inspection  performed  by  a  licensed 
professional  engineer,  experienced  in  the  design  and  construction  of  dams. 


2.  A  monitoring  and  warning  plan  should  be  developed  and  implemented 
during  periods  of  extreme  rainfall  so  that and  the  appropriate 
agencies  are  notified  in  case  of  an  impendif^d^mi'T9.ifMrp*':,i 
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OVERVIEW  OF  ARLINGTON  LAKE  DAM  FROM  THE  LEFT  ABUTMENT. 
(5/5/18) 


OVERVIEW  OF  ARLINGTON  LAKE  DAM  FROM  THE  RIGHT  ABUTMENT. 
(5/5/81) 
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PHASE  ! REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
ARLINGTON  LAKE  DAM 
NDI  ID  0PAOO321 
PA  DER  45-5 

SECTION  I 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  Arlington 
Lake  Dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project  (Based  on  information  obtained  from  the  Pennsylvania 
Department  of  Environmental  Resources  (DER),  Division  of  Dam  Safety,  Harrisburg, 
Pennsylvania,  and  from  the  field  inspection). 

a.  Dam  and  Appurtenances  (Refer  to  the  Site  Plan  in  Appendix  E). 
Arlington  Lake  Dam  is  an  earth  and  concrete  structure  approximately  240  feet  long 
with  a  maximum  height  of  about  13  feet.  A  two  stage,  ungated  overflow  spillway 
system  is  located  at  the  left  abutment  of  the  dam.  A  drop  inlet  spillway  is  located 
at  the  approximate  midpoint  of  the  dam. 

The  upstream  slope  of  the  embankment  is  retained  in  a  vertical  position  by  a 
concrete  wail  which  is  constructed  for  the  full  length  of  the  dam.  The  downstream 
slope  is  essentially  level  from  the  right  abutment  to  the  location  of  the  drop  inlet 
spillway,  a  distance  of  about  120  feet.  Two  inhabited  dwellings  are  constructed  on 
the  crest  of  the  embankment  over  this  portion  of  the  dam.  The  embankment  is 
terminated  and  retained  by  a  concrete  wall  immediately  to  the  right  of  the  drop 
inlet  spillway.  The  wall  is  about  6  feet  high  and  extends  downstream  for  about  50 
feet.  A  portion  of  the  downstream  slope  to  the  left  of  the  drop  :nlet  spillway  is 
retained  by  a  concrete  wall  about  8  feet  high  and  30  feet  long  which  forms  a  right 
angle  with  the  retaining  wall  that  extends  downstream  from  near  the  drop  inlet 
spillway.  The  crest  width  of  the  embankment  in  this  location  is  about  8  feet. 

The  two  stage,  ungated  overflow  spillway  system  consists  of  a  principal 
spillway  with  an  0-foot  weir  length  and  a  30-foot  long  wasteway  with  a  concrete 
apron  constructed  to  direct  the  wasteway  discharge  into  the  principal  spillway 
discharge  channel.  The  discharge  channel  is  bounded  on  the  right  side  by  a  concrete 
retaining  wall  about  5  feet  high  and  extending  downstream  for  about  50  feet. 

The  drop  inlet  spillway  is  a  3.5-foot  wide  by  4.5-foot  long  concrete  structure 
about  6  feet  deep  with  a  3  foot  long  weir  on  the  upstream  face  of  the  dam.  A  12- 
inch  diameter  concrete  pipe  in  the  upstream  wall  of  the  structure  serves  as  a 
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reservoir  drain.  Flow  through  the  drain  is  controlled  by  a  timber  plank  on  the 
upstream  face  of  the  dam.  The  outlet  for  the  drop  inlet  is  a  36-inch  diameter 
concrete  conduit  which  begins  at  the  downstream  wall  of  the  drop  inlet  spillway 
structure.  This  conduit  extends  through  the  embankment  with  its  outlet  flush  with 
the  downstream  retaining  wall.  The  outlet  invert  is  about  one  foot  above  the 
surface  of  the  outlet  channel.  The  outlet  channel  is  bounded  on  the  right  side  by  the 
8  feet  high  concrete  retaining  wall  extending  downstream  from  the  dam. 

b.  Location.  Arlington  "Lake  Dam  is  located  on  Big  Meadow  Run  about  one 
mile  west  of  Stroudsburg,  Stroud  Township,  Monroe  County,  Pennsylvania.  The  site 
is  shown  on  the  USGS  Quadrangle  sheet  entitled  "Stroudsburg,  P.A.-N.J."  at 
coordinates  N40°59.4',  W75°13.7'.  A  regional  vicinity  map  for  Arlington  Lake  Dam 
is  included  as  Figure  1,  Appendix  E. 

c.  Size  Classification.  The  maximum  height  of  the  dam  is  about  13  feet 
and  the  reservoir  storage  at  the  low  point  of  the  top  of  the  dam  is  51  acre-feet.  The 
dam  is  therefore  classified  as  a  "Small"  size  structure  (height  less  than  40  feet  and 
storage  less  than  1,000  acre-feet). 

d.  Hazard  Classification.  Two  inhabited  houses  are  located  on  the  crest  of 
the  dam.  A  restaurant  is  located  about  150  feet  downstream  of  the  dam  and  PA 
Route  611  is  located  about  250  feet  downstream  of  the  dam.  The  dam  is  therefore 
classified  as  a  "High"  hazard  structure  because  of  the  potential  for  the  loss  of  more 
than  a  few  lives  and  excessive  property  damage  in  the  event  of  a  dam  failure. 

e.  Ownership.  The  dam  is  owned  by  Mr.  Steven  Morekin.  The  Owner's 
home  is  adjacent  to  the  right  dam  abutment.  He  may  be  contacted  by  telephone  at 
(717)  421-7020. 

f.  Purpose  of  Dam.  Arlington  Lake  Dam  was  originally  constructed  to 
provide  an  impoundment  for  ice  harvesting.  The  impoundment  is  currently  used  for 
incidental  recreation. 

g.  Design  and  Construction  History.  The  dam  was  originally  a  wooden 
structure  constructed  during  the  late  1800's  to  provide  an  impoundment  for  ice 
harvesting.  In  1910,  Elmer  Albert  bought  the  site  and  erected  a  concrete  dam.  The 
dam  failed  twice  within  the  following  two  years  and  in  1913,  Mr.  Albert  began  repair 
work  on  the  structure.  In  1914,  after  the  repair  work  had  begun,  Mr.  Albert  was 
required  by  the  Pennsylvania  Water  Supply  Commission  to  increase  the  spillway 
capacity  by  raising  the  crest  of  the  dam,  to  construct  an  earthfill  against  the 
downstream  face  of  the  dam  to  stabilize  the  structure  and  to  repair  structural 
cracking  of  the  concrete.  The  repair  work  was  not  completed  until  1916, 
Photographs  and  inspection  reports  obtained  from  the  Pennsylvania  DER  indicate 
that  the  requirements  of  the  Water  Supply  Commission  apparently  wore  never 
adequately  met  and  the  dam  has  been  in  poor  condition  since  its  original  construc¬ 
tion. 


Correspondence  dated  1949  stated  that  f.he  reservoir  had  completely  drained 
through  cracks  in  the  dam  on  three  separate  occasions  since  1937. 
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The  crest  of  the  drop  inlet  spillway  weir  was  raised  an  estimated  one  foot  in 
1980.  This  was  accomplished  by  placing  concrete  on  the  existing  weir  crest. 

No  design  data  or  calculations  are  available  for  this  site. 

h.  Normal  Operating  Procedures.  According  to  the  Owner,  operating 
procedures  for  the  dam  would  consist  of  drawing  down  the  reservoir  by  removing  the 
timber  plank  placed  over  the  inlet  of  the  12-inch  diameter  conduit  in  the  drop  inlet 
spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area  (Square  Miles).  1.7 


b.  Discharge  at  Dam  Site  (cfs). 


Maximum  known  flood  discharge  Unknown 

Complete  Spillway  System  Capacity,  El.  477.8  246 

Low  Point  Top  of  Dam 

Principal  5pillway  Capacity,  El.  477.8,  Low  Point  Top  of  Dam  125 

Wasteway  Capacity,  El.  477.8,  Low  Point  Top  of  Dam  104 

Drop  Inlet  Spillway  Capacity,  El.  477.8,  Low  Point  Top  of  Dam  17 

c.  Elevations  (Feet  above  MSL  estimated  from  USGS). 

Top  of  Dam  (Low  Point)  477.8 

Wasteway  Crest  476.7 

Drop  Inlet  Weir  Crest  476.3 

Principal  Spillway  Crest  (Normal  Pool)  474.8 

Invert  of  12-inch  drain  pipe  at  inlet  471.9 

Invert  of  36-inch  drain  pipe  at  outlet  466.1 

Streambed  at  Downstream  Toe  of  the  Dam  465.0 

d.  Reservoir  Length  (Feet). 

Normal  Pool,  Etev.  474.8  1,850 

Maximum  Pool,  Elev.  477.3  2,000 

e.  Reservoir  Surface  (Acres). 

Normal  Pool,  Elev.  474.8  4.5 

Maximum  Pool,  Elev.  477.8  28.3 

f.  Reservoir  Storage  (Acre -Feet). 

Normal  Pool,  Elev.  474.8  14 

Maximum  Pool,  Elev.  477.8  51 
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Dam  Data. 


Type  Earth  with  concrete  retaining  wall  on  upstream  face 

Length  240  Feet 

Height  13  Feet 

Top  Width  Varies  from  8  Feet  to  about  50  Feet 

Side  Slopes:  Upstream  Vertical 

Downstream  Varies  from  nearly  vertical  to  nearly 

horizontal 

Zoning  Unknown 

Impervious  Core  Unknown 

Foundation  Treatment  Unknown 


h.  Diversion  System. 
None 


l. 


Spillway  Data. 


Type 

Length:  Principal  Spillway 
Wasteway 

Width:  Principal  Spillway 
Wasteway 
Discharge  Channel 


Ungated  Overflow 
8  Feet 
30  Feet 
1  Foot 
1  Foot 

Concrete  for  about  25  feet  then  modified 
earth  channel  for  1,000  feet  to  confluence 

with  Pocono  Creek. 


j.  Outlet  Works. 

The  outlet  works  consist  of  a  3.5-foot  wide  by  4.5-foot  long  drop  inlet  with  a 
3-foot  long  weir  on  the  upstream  wall.  Discharge  in  a  12-inch  diameter  concrete 
pipe  which  has  an  invert  4.4  feet  below  the  weir  crest  is  controlled  by  means  of  a 
timber  plank  on  the  upstream  face  of  the  dam.  The  nutlet  works  from  the  drop  inlet 
consists  of  a  36-inch  diameter  concrete  pipe. 


SECTION  2 


ENGINEERING  DATA 


2.1  Design 

a.  Data  Available.  No  design  data  are  available  for  the  dam. 

b.  Design  Features.  The  design  features  are  described  in  Section  1.2a  and 
are  shown  on  the  sheets  in  Appendix  E. 

2.2  Construction 

The  construction  history  of  the  dam  is  discussed  in  Section  l.r.g. 

2.3  Operation 

According  to  the  Owner,  the  operational  procedures  for  the  dam  would  consist 
of  removing  the  timber  plank  placed  over  the  inlet  of  the  12-inch  diameter  reservoir 
drain  pipe.  No  operational  data  are  available. 

2.4  Evaluation 


a.  Availability.  The  limited  engineering  data  utilized  in  this  report  were 
provided  by  the  Pennsylvania  DER. 

b.  Adequacy.  The  information  provided  by  the  Pennsylvania  DER,  visual 
observations  and  discussions  with  Mr.  Steven  Morekin,  the  Owner,  are  considered  to 
be  adequate  for  a  Phase  I  investigation. 

c.  Validity.  There  appears  to  be  no  reason  to  question  the  validity  of  the 
information  obtained  from  the  Pennsylvania  DER  and  Mr.  Morekin. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  field  inspections  of  Arlington  Lake  Dam  took  place  on  May 
3,  1981  and  June  1,  1981.  At  the  times  of  the  inspections,  the  water  surface  was 
approximately  0.2  feet  above  the  principal  spillway  crest.  The  observations  and 
comments  of  the  field  inspection  team  are  in  the  checklist  which  is  Appendix  At  of 
this  report.  No  underwater  elements  of  the  dam  were  inspected.  The  dam  and  its 
appurtenances  appear  to  be  in  poor  condition. 

b.  Dam.  Several  trees  with  trunks  up  to  8  inches  in  diarr  eter  were  observed 
growing  oil  the  downstream  embankment  on  the  right  side  of  the  retaining  wall 
adjacent  to  the  spillway  discharge  channel.  The  concrete  retaining  wall  on  the 
upstream  face  of  the  dam  was  found  to  be  severely  eroded  and  cracked  (up  to  2-inch 
wide  cracks)  at  the  water  level  along  most  of  the  length  of  the  dam.  Water  passages 
were  observed  on  the  face  of  the  dam  at  points  where  large  pieces  of  concrete  had 
been  eroded  away.  The  retaining  wall  on  the  downstream  face  of  the  embankment 
contains  large  diagonal  structural  cracks  (up  to  2  inches  wide).  Seepage  (about  20 
gpm)  was  observed  flowing  from  a  crack  in  the  right  side  wall  of  the  drop  inlet 
spillway  at  the  invert  of  the  structure.  Seepage  (about  30  gpm)  was  noted 
discharging  from  the  downstream  retaining  wall  near  the  outlet  of  the  36-inch 
diameter  reservoir  drain  pipe.  Standing  seepage  water  was  observed  about  30  feet 
downstream  from  the  retaining  wall  to  the  left  of  the  drop  inlet  spillway.  The  soil 
in  this  area  was  noted  to  be  very  soft  and  swampy. 

c.  Appurtenant  Structures.  The  concrete  of  the  principal  spillway  and 
wasteway  is  severely  cracked  and  eroded.  The  remains  of  a  concrete  buttress 
partially  obstructs  the  principal  spillway.  Trees  with  trunks  up  to  8  inches  in 
diameter  were  noted  growing  through  the  concrete  on  the  left  side  of  the  wasteway. 
Trees  with  trunks  up  to  6  inches  in  diameter  and  brush  were  also  observed  growing  in 
the  spillway  discharge  channel.  The  retaining  wall  on  the  right  side  of  the  spillway 
discharge  channel  contains  large  structural  cracks  (up  to  2  inches). 

The  drop  inlet  spillway  appeared  to  be  in  fair  condition.  The  side  walls 
contained  cracks  through  which  seepage  discharge  was  observed,  as  noted  above.  A 
4-inch  diameter  pipe  parallel  to  the  centerline  of  the  dam  apparently  supports  the 
side  walls  of  the  structure.  A  small  amount  of  seepage  was  observed  flowing 
through  the  12-inch  diameter  reservoir  drain  outlet  pipe  in  the  upstream  wall  of  the 
drop  inlet. 


d.  Reservoir.  Evidence  of  sedimentation  was  observed  during  the  field 
inspection  of  the  reservoir.  The  perimeter  of  the  reservoir  is  wooded  and  the  slopes 
average  between  5  and  15  percent.  Concrete  retaining  walls  were  observed  on  the 
east  and  west  slopes  of  the  impoundment.  Both  walls  are  constructed  at  right  angles 
to  the  dam.  The  east  retaining  wall  is  severely  eroded  and  contains  trees  (up  to  8- 
inch  diameter  trunks)  that  have  grown  up  through  the  concrete.  The  retaining  wall 
on  the  west  side  of  the  impoundment  was  observed  to  be  in  fair  condition. 
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e.  Downstream  Channel.  The  downstream  channel  for  the  first  few  hundred 
feet  downstream  from  the  dam  is  obstructed  with  trees,  brush  and  debris.  The 
channel  is  relatively  free  of  obstructions  south  of  the  Pennsylvania  Route  611 
culvert.  The  average  channel  grade  is  approximately  1  percent. 

The  inifial  hazard  area  at  this  site  is  on  the  dam  itseif.  Two  houses  (year- 
round  residences)  are  located  on  the  crest  of  the  dam.  A  restaurant  is  located  about 
150  feet  downstream  of  the  dam  and  PA  Route  611  is  located  about  250  feet 
downstream  of  the  dam. 

3.2  Evaluation.  The  concrete  on  the  upstream  face  of  the  dam  is  so  severely 
eroded  and  spalled  that  extensive  water  passages  through  the  dam  have  developed. 
The  seepage  at  the  downstream  toe  of  the  embankment  may  indicate  that  piping  is 
occuring  through  the  embankment  and/or  the  foundation  of  the  dam.  The  trees 
growing  on  the  dam  create  potential  seepage  paths  through  the  embankment  and 
may  endanger  the  integrity  of  the  structure.  The  capacity  of  the  spillway  discharge 
channel  is  limited  by  the  trees  and  brush  growing  in  it.  The  general  condition  of  the 
dam  is  poor. 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Procedures 

According  to  the  Owner,  the  operational  procedure  for  this  dam  consists  of  the 
removal  of  the  timber  plank  from  the  inlet  end  of  the  12-inch  diameter  reservoir 
drain  pipe  on  the  upstream  face  of  the  dam. 

4.2  Maintenance  of  the  Dam 

According  to  the  Owner,  no  written  maintenance  procedures  exist  for 
Arlington  Lake  Dam  and  repairs  are  made  as  needed. 

4.3  Maintenance  of  Operating  Facilities 

Maintenance  of  the  operating  facilities  at  the  dam  would  consist  of  keeping 
the  spillways  free  from  obstructions.  According  to  the  Owner,  maintenance  is 
performed  as  needed. 

4.4  Description  of  Any  Warning  Systems  in  Effect 

According  to  the  Owner,  no  written  warning  procedures  exist  for  the  dam. 
The  dam  is  monitored  during  large  storms  by  Mr.  Morekin.  In  the  event  of  an 
impending  dam  failure,  Mr.  Morekin  would  notify  the  local  Civil  Defense. 

4.3  Evaluation 


The  overall  appearance  of  the  dam  indicates  that  it  is  marginally  maintained. 
A  regular  inspection  and  maintenance  program  should  be  established  which  would 
include  repair  of  all  concrete  structures,  removing  all  trees  from  the  embankment 
and  clearing  the  spillway  discharge  channel  of  all  obstructions. 

A  system  of  warning  downstream  residents  in  the  event  of  an  impending  dam 
failure  should  be  developed. 
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SECTION  5 


HYDRAULICS  AND  HYDROLOGY 
5.1  Evaluation  of  features 

a.  Design  Data.  Arlington  Lake  Dam  has  a  drainage  area  of  approximately 
1.7  square  miles  and  impounds  b  reservoir  with  a  maximum  storage  capacity  of 
about  51  acre-feet.  The  drainage  basin  has  a  maximum  width  of  about  1.4  miles  and 
a  maximum  length  of  about  2.1  miles.  The  ground  surface  ronyes  from  Elev.  860  in 
the  upper  reaches  of  the  watershed  to  Elev.  474.8  at  n>  .  mal  pool.  Tiie  drainage  area 
is  generally  moderately  to  steeply  sloping  woodland  and  open  fields.  The  southwest 
portion  of  the  basin  is  developed  both  residentially  and  commercially. 

The  spillway  system  consists  of  an  8-foot  long  ungated  principal  overflow 
section  (Crest  Elev.  474.8)  and  a  30  feet  long  wasteway  (Crest  Elev.  476.7)  with  a 
concrete  apron  on  the  downstream  side.  A  3-foot  long  weir  (Crest  Elev.  476.3)  is 
located  on  the  upstream  face  of  the  dam.  Discharge  through  the  weir  flows  into  a 
drop  inlet  and  then  through  a  36-inch  diameter  concrete  pipe  located  at  the  base  of 
the  downstream  wall  of  the  inlet  structure.  A  12-inch  diameter  concrete  reservoir 
drain  pipe  is  located  in  the  upstream  wall  of  the  inlet.  Discharge  through  the 
reservoir  drain  is  controlled  by  means  of  a  timber  plank  over  the  inlet  to  the  drain 
on  the  upstream  face  of  the  dam. 

b.  Experience  Data.  According  to  the  Owner,  no  rainfall  or  reservoir  level 
records  are  kept  for  this  dam. 

c.  Visual  Observations.  The  remains  of  a  concrete  buttress  partially 
obstructs  the  principal  spillway.  Discharge  is  impeded  by  trees,  brush  and  debris  in 
the  spillway  discharge  channel. 

d.  Overtopping  Potential.  The  overtopping  potential  of  this  dam  was 
estimated  using  the  HEC-1,  Dam  Safety  Version,  computer  program.  A  brief 
description  of  the  program  is  included  in  Appendix  D,  Sheet  2. 

The  recommended  Spillway  Design  Flood  (SDF)  for  a  "Small"  size,  "High" 
hazard  dam  ranges  from  one-half  of  the  Probable  Maximum  Flood  (PMF)  to  the  full 
PMF.  The  selected  SDF  for  Arlington  Lake  Dam  is  one-half  of  the  PMF,  because 
the  darn  has  a  small  storage  capacity. 

The  SDF  was  routed  through  the  dam  using  the  HEC-1  computer  program.  The 
peak  inflow  and  outflow  rates  for  the  SDF  were  computed  to  be  about  2,000  cfs  and 
1,870  cfs,  respectively.  Based  on  the  hydrologic  and  hydraulic  analysis,  the  spillway 
is  capable  of  discharging  about  8  percent  of  the  PMF  before  overtopping  of  the  low 
point  of  the  dam  crest  occurs.  The  SDF  would  overtop  the  dam  by  a  maximum  depth 
of  about  2.5  feet  and  the  duration  of  overtopping  would  be  about  11.5  hours. 
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e.  Spillway  Adequacy.  The  vertical  concrete  wall  along  the  entire 
upstream  face  of  the  dam  and  the  vertical  concrete  walls  along  portions  of  the 
downstream  face  of  the  dam  are  in  very  poor  condition  and  appear  to  be  structurally 
unsafe.  It  appears  that  the  houses  on  the  crest  of  the  dam  would  be  undermined 
with  a  failure  of  the  walls  which  would  coincide  with  a  failure  of  the  dam.  The 
dim  would  probably  fail  during  an  event  of  far  less  severity  than  the  SDF.  A  failure  of 
the  dam  would  increase  the  hazard  to  loss  of  life.  The  spillway  is  classified  as 
"Seriously  Inadequate".  The  dam  is  considered  to  be  "Uhsafe,  Non-Emergency". 
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SECTION  6 


STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  Several  trees  with  trunks  up  to  8  inches  in  diameter 
v/ere  observed  growing  on  the -downstream  embankment  slope  and  at  the  left 
abutment  of  the  dam.  The  upstream  concrete  face  of  the  dam  was  found  to  be 
severely  eroded  end  spalled  an.'i  contained  many  water  passages.  The  retaining  wall 
on  the  dowstream  face  of  tne  dam  contains  large,  diagonal,  structural  cracks.  The 
concrete  principal  spillway  and  wasteway  were  observed  to  be  severely  damaged. 
Seepage  (20  gpm)  was  noted  flowing  from  a  large  crack  in  the  concrete  at  the  invert 
of  the  drop  inlet  spillway.  About  30  gpm  of  seepage  water  was  observed  discharging 
from  around  the  outlet  to  the  36-inch  diameter  reservoir  outlet  conduit  at  the  base 
of  the  retaining  wall  on  the  downstream  side  of  the  dam.  Moist,  swampy  ground  and 
standing  seepage  water  was  observed  at  the  downstream  toe  of  the  embankment  to 
the  left  of  the  drop  inlet  spillway. 

Based  on  visual  observations,  Arlington  Lake  Dam  appears  to  be  in  poor 
structural  condition.  A  failure  of  the  dam  as  a  result  of  a  collapse  of  the  walls  may 
occur.  A  failure  of  the  dam  by  piping  of  the  embankment  could  also  result  if  the 
seepage  problem  is  left  unchecked.  An  investigation  should  be  made  as  to  the 
source  and  nature  of  the  seepage  and  appropriate  actions  should  follow. 

The  stability  of  the  structure  is  questionable  because  of  the  very  poor 
condition  of  all  of  the  concrete  and  the  seepage  problems  discussed  above. 

b.  Design  and  Construction  Data.  No  design  or  construction  data  are 
available  for  this  dam. 

c.  Operating  Records.  According  to  the  Owner,  no  operating  records  are 
maintained  for  this  dam. 

d.  Post  Construction  Changes.  The  post  construction  changes  made  to  the 
original  concrete  dam  are  discussed  in  Section  1.2g.  A  design  drawing  detailing  the 
repair  work  done  by  Mr.  Elmer  Albert  in  1914  and  a  post  construction  drawing  of  the 
dam  are  included  in  Appendix  E. 

e.  Seismic  Stability.  Arlington  Lake  Dam  is  located  in  Seismic  Zone  1  of 
the  Seismic  Zone  Map  of  Contiguous  States.  A  dam  located  in  Seismic  Zone  1  is 
generally  considered  to  be  safe  under  any  expected  Zone  1  earthquake  loading 
conditions  if  it  is  stable  under  static  loading  conditions.  Since  the  dam  does  not 
appear  to  be  structurally  stable  for  potential  static  loadings,  it  is  doubtful  that  it 
would  be  stable  for  seismic  loadings. 
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SECTION  7 


ASSESSMENT,  RECOMMENDTIONS  AND  PROPOSED  REMEDIAL  MEASURES 
7.1  Dam  Assessment 


a.  Evaluation.  Based  on  the  visual  observations  and  review  of  the  available 
information,  Arlington  Lake  Dam  appears  to  be  in  poor  condition.  Several 
deficiencies  were  noted  during  the  inspection. 

Large  trees  were  found  growing  on  the  downstream  embankment,  at  the  left 
abutment  and  in  the  spillway  discharge  channel.  The  upstream  concrete  face  of  the 
dam  was  found  to  be  severely  eroded,  spalled  and  contained  many  water  passages. 
The  retaining  wall  on  the  downstream  face  of  the  dam  contains  large  diagonal 
structural  cracks.  The  concrete  principal  spillway  and  wasteway  were  observed  to 
be  severely  damaged.  The  remains  of  a  concrete  buttress  were  found  obstructing 
the  principal  spillway  weir.  Seepage  (about  20  gpm)  was  noted  flowing  from  a  large 
crack  in  the  concrete  at  the  invert  of  the  drop  inlet  spillway.  About  30  gpm  of 
seepage  water  was  observed  discharging  from  around  the  outlet  to  the  36-inch 
diameter  reservoir  drain  outlet  conduit  at  the  base  of  the  retaining  wall  on  the 
downstream  face  of  the  dam.  Soft,  moist  ground  and  standing  seepage  water  was 
observed  at  the  downstream  toe  of  the  embankment  to  the  left  of  the  drop  inlet. 

Arlington  Lake  Dam  is  a  "Small"  size,  "High"  hazard  structure.  The  SDF 
selected  is  one-half  of  the  PMF.  The  spillway  is  capable  of  discharging  about  8 
percent  of  the  PMF  before  the  embankment  is  overtopped.  Two  houses  (permanent 
residences)  are  located  on  the  crest  of  the  dam.  The  spillway  is  classified  as 
"Seriously  Inadequate".  The  dam  is  classified  as  "Unsafe,  Non -Emergency". 

b.  Adequacy  of  Information.  The  information  obtained  from  the  Pennsylvania 
DER,  visual  observations  and  discussions  with  Mr.  Morekin,  the  Owner,  is  considered 
adequate  for  a  Phase  I  investigation. 

c.  Urgency.  The  remedial  measures  recommended  in  Section  7.2  should  be 
initiated  immediately. 

d.  Necessity  for  Further  Information.  Further  investigation  should  be 
implemented  as  discussed  in  Section  7.2. 

7.2  Recommendations  and  Remedial  Measures 


The  following  recommendations  and  remedial  measures  should  be  initiated 
immed  lately. 
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a. 


f-'ac  ili  ties. 


The  Owner  should  retain  the  services  of  a  licensed  professional  engineer 
experienced  in  the  design  and  construction  of  dams  to  assist  in  complying  with  these 
recommendations: 

1.  The  structural  integrity  of  all  concrete  portions  of  the  dam  (including 
the  spillways)  should  be  investigated  and  those  sbdions  determined  to  be  deficient 
should  be  replaced. 

2.  Detailed  hydrologic  and  hydraulic  analyses  should  be  performed  to 
evaluate  the  discharge  capacity  of  the  spillway  system  and  remedial  measures 
should  be  taken  to  increase  the  spillway  capacity. 

3.  An  investigation  should  be  made  as  to  the  source  and  nature  of  the 
seepage  noted  in  Sections  3.1b,  6.1a,  and  7.1a. 

4.  The  embankment  should  be  cleared  of  all  trees  and  brush  and  any 
resulting  voids  should  be  backfilled  with  a  suitable  compacted  material.  A  grass 
cover  should  be  established  and  maintained  on  the  bare  spots  on  the  embankment 
resulting  from  the  tree  and  brush  removal. 

The  Owner  should  clear  the  spillway  discharge  channel  of  all  trees,  brush  and 
other  obstructions. 

b.  Operations  and  Maintenance  Procedures. 

1.  An  operation  and  maintenance  program  should  be  developed  and 
implemented.  This  program  should  include  periodic  operation  of  outlet  works, 
routine  maintenance  tasks,  and  an  annual  inspection  performed  by  a  licensed 
professional  engineer,  experienced  in  the  design  and  construction  of  dams. 

2.  A  monitoring  and  warning  plan  should  be  developed  and  implemented 
during  periods  of  extreme  rainfall  so  that  effected  residents  and  the  appropriate 
agencies  are  notified  in  case  of  an  impending  dam  failure. 


APPENDIX  A 


INSPECTION  CHECKLIST 


Remarks: 

- — ■  — even  MoreUn’  the  owner,  met  us  at  the  dam  g1>a  ( fi/S/ftl) 


CONCRETE  uAM 


Sheet  2  of  11 


I 


\ 

L" 


I 

I 


9 


s 


► 


o 

CM 


Ol 

CL) 


JU 

4J 

3*8 

cO 

o 

t/1 

l/l  1— 

3 

E 

41  r- 

u  *»- 
4> 

4-4 

10 

t— 4 

ts 

E 

(0 

Jc8 

C 

o  * 

o 

'Jj 

*3  * 

a)  *8 

TJ  U  4-> 

U  IQ  O 
>  J3  IQ 

•r-  4-* 

44  04 

Co  0) 

r  U 

O  CL 

* O  *C 

51 

4-> 

e  o>  e 

C  l/l 

o 

m 

o 

0> 

o 

c  a. 

V  u 

g  l/l 

Ul 

•r-  a> 

4-> 

c 

nr 

w 

41  in  0) 

O  -C 

X)  3  ■— 

O  -M 

nr 

+J  U 

e  .l. 

01 

o 

0)  O 

4J  ns 

k- 

S2 

a: 

t. 

i/l  l/l  +J  • 

o 

U  T5 

C  0) 

o  u 

O  <T3 

3*0  1*1- 
S  -i-  3  10 

O  i'  •<- 
i/i  >  u 

o 

+->  CL  1 

o 

k-  4J 

liJ 

at  x  a/ 

01 

ty 

i—  D. 

qj  cn  *->  4-> 

M—  01 

r—  0J 

l_  C  v-  IO 

01  JC 

<  W 

1 —  -n-  3t  E 

or  +■> 

4-> 

J*  _c 

4-> 

j? 

L>  CD 

1  4- 

ro 

4->  at 

u 

k.  U 
cj 

01  o 

JZ  U- 

c 

3  IS  01 

4-> 

ai  o 

x: 

_  E 

C  4-»  4-» 

JC  03 

u  4-> 

*  4- 

CD  01 

m  ai 

o  ai  c 

3  k 

»-  r-  O 

O  4->  * 

c 

o> 

U  l/l  01 

CO 

ro  •*- 

at  r~ 

£  OC 

•St 

0)  JC  r— 

4->  3  «r- 

o 

E  a. 

>  4J  10 

r* 

*— 0 

h— 

o  o 
u  u 

IO  2 

JC  <4- 

to  C 

04  °  U 

< 

>■ 

a: 

1 1 1 

o-  -a 

CD  01 

o  cn 
l/l  c 

04  04  >f- 

cn  Q> 

IO  04  4-» 
l/l  4->  10 

to 

c  -c 

«>  •*-»  e 

«A  04  3t 

CO 

»p-  4-> 

U  SI  ‘1* 

IO  L* 

o 

a. 

41  L  IQ 

Cl.  O  <U 

01  4- 

U  4J  • 

c  x: 

01  o 

L  C  <1  E 

U  O  4-4 

co 

11  O  L  IQ 

* 

<14  U 

4-> 

4*4  U  T3 

4- 

4-1  4-» 

E  U 

ai  Q» 

O 

IQTJ  IO 

fcL  0) 

E  SIC  V 

X  01 

CD  > 

IS£4J£' 

C 

4-*  E 

c 

1-  4-4  4*4 

* 

01  03  ro 

O  •«“ 

T3  TJ  . 

o 

>  u 

CM 

-C  C  4- 

c 

•p-  o 

0) 

£  7IIQ  O 

t/>  »»-  01 

+J  -C* 

O  3 

C  L  JC 

3  4->  0) 

C  O  4->  01 

01 

01  01  +■* 

o  *o 

m-  i_  c  -a 

c 

4-1  +1 

«Q  +J  *r- 

1  X:  04  >r- 

o 

x  ai  4- 

<  «3  l/l 

00  4-4  B  Vt 

z 

U  TJ  O 

UJ 

u_ 

cd 

o 

< 

z 

a. 

UJ 

r* 

o 

UJ 

UJ 

t: 

co 

§2 

to 

< 

UJ 

*  r 

UJ 

“T^ 

__ j 

CO 

o  ca 

CD 

<■ 

2: 

1“  sz 

to 

•X 

X 

UJ 

UJ 

o 

►H 

UJ 

UJ  ^  to 
a:  *-  nr 

to 

< 

nr  o 

CO 

nr 
►— * 

5 

-J 

<r 

zn 

i/i 

o 

>- 

hUH 

DhO 

ar  rz»  z 

H  CD  3 

□c 

Id 

H 

< 

:> 

< 

CO  c 

O 

€ 


1 


FOUNDATION 


EMBANKMENT 


No  riprap  was  observed. 


'*$**'■**& 


Sheet  5  of  11 


<jn 

s 

°  p 

in  *C 
□ 
*j  z 

a>  UJ 

«  E 

in  g 


c  t/i  • 

(0  T> 

«u  £ 
at  o>+j 
u  n  n 
t-Q.cn 

3  «l'r 

O  o»  •*■» 
m  m  m 
0) 

HI  tu  > 

-e.ee 


*3  C  $_  T3 

g  u  «  n  c 

n  i.  +j  r  3 

<D  ro  l/»  U  O 

U  tfl  L 

U  Ol  tl  «r  <0 

t/>  U  E  -O 

C  -r-  O  r- 

X  4-»  Irt  -O  r- 

O  C  <U  <0 

■o  LiJ  tA  >  i 

c  t- 

<u  •«>  a>  d> 

-C  •  «  VI  c 

+j  E  *1  X) 

ro  C  O  C 

+J-0  O  *r-  • 

ID  O  l/>  ID  -M 

a>  io+jm- 

T3  r  T3  >  0)  3 

a>  4->  C  S-  T3 

>  a  E  C 

S-  >♦-  B.  E  o 

tl  0+*  Olio  u 

i/>  0>  0) 

X)  HI  *  O  U  4J 

o  t»  nu  «i 

•r*  TJ  in  ■— 

0)  i/»  c  -*-»  c  -u 

cn  fl  3  S  3 

ID  O  O  O 

0.4-  +j  X)  T3 

a>  at  <*-  C  t- 


O)  r— 

o 

0) 

»r— 

03 

to 

in 

.c 

O 

> 

a> 

.  4J 

> 

u 

0)  -C 

i/i 

t- 

u 

ai 

>  4-> 

•r* 

03  E 

at 

in 

•r- 

■P  O 

to 

jQ 

10  4- 

0) 

ID  L. 

0) 

o 

C  O 

o 

X  4- 

&. 

at 

+J 

03 

+->  a» 

cn  Cn  (Li 

C 

x  o 

■p 

c  c 

-C 

o 

_ I  £ 

m  < 

►— «  K 

>-  Q 


o  ^  ^ 

►— «  CO 

I-  «t  o 
ZOO 

=3  z  z 

T  <  < 


OUTLET  WORKS 


Sheet  6  of  11 


UD  H 

<c 

+->  Q 

CD  X 
GJ  L_J 

X  ZI 
CO  2X 

o 

c_> 

Ijj 

ex 


=  CL 

3  CO  00 
J  QJ 

-  CD  CD  CD 

»  s-  o  c 

>  m  s-  o 

lx:  -D  r- 
J  (J 

CO  CD  - 
)  *r-  +j  cn 

:  "O  <d  • 

1  s-  'a- 

QJ  U 

'  CL  C  >> 
If  OA 

Q-°^ 
CO  CD  (D 
I  *r-  X  Q) 
X  «P 


I  E  P> — 
I  CO  L. 

•■o  01  flj 
>  >  -O 

CU  C  -r- 

» -i-  s 


U  X  CD  - 
C4J  4-rin 
•f~  o+j  • 
1  J  co 

C\J  CD  o 
f-H  «+-  O  «M  >> 
4-  CO  C  <0 
<  O  <4-  O  5 


e  (D 

CO  c 

x  c 

U  CO 

x 
E  U 
<0 

CD  CD 
S-  CD 
■M  L. 
l/l  CO 
X 

r—  o  * 
CO  CO  e 
L  ‘f  CO 
3  -o  “O 
4-> 

CO  5*^  CD 
c  (or 
X  4-> 
CD  r— 

X  4-. 

■P  *r-  O 

Q. 

CO  CO  E 

•1-  co 

CD  CD 
r—  X  L. 
CD  +->  4-> 
C  .  CO 
c  CO  c 
<0  •!->.  i 
X  CD  O 

U  CD  o 

^  E  - 
CD  X  O 
r*  OO 

•!"  r-i 

3  X 
O  5  4-> 
3 

CD  1 —  O 

x  CD  x 
h  C  (O 


O  -JCO 

*-•  <  UJ 

H*  Q.  O 

<  W<h 

2T  U.H 

^  qd:  3 

^  2T  1Z>  O 

<  <  CO  2 

X  O 

LU  UU  U 

X  K— 

— I  taJ  h- 

<  CX  LU 

X  O  O 

CO  <  ZH 

»-•  ft  O  D 

>•  UUO 


1 


The  emergency  gate  is  a  timber  plank  which  is 
placed  over  the  upstream  end  of  the  12-inch 
diameter  intake  pipe. 
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APPENDIX  C 


SELECTED  PHOTOGRAPHS  OF  THE  PROJECT 

Page  No. 

Site  Plan  A 

PHOTOGRAPH 

No. 

1.  View  along  the  top  of  the  dam  from  the  left  abutment.  1 

(5/5/81) 

2.  View  of  the  upstream  face  of  the  dam  showing  the  drop  inlet  weir 

and  the  condition  of  the  retaining  wall.  (5/5/81)  1 

3.  Close-up  view  of  eroded  concrete  on  the  upstream  face  of 

the  dam.  (5/5/81)  2 

4.  View  of  the  principal  spillway  and  wasteway  looking  toward 

the  left  abutment  of  the  dam.  (5/5/81)  2 

5.  View  of  the  principal  spillway  and  the  remains  of  a  buttress, 

looking  upstream.  (5/5/81)  3 

6.  View  looking  upstream  at  the  spillway  discharge  channel. 

(5/5/81)  3 

7.  View  of  the  drop  inlet  spillway  weir  and  trash  screens. 

(5/5/31)  4 

8.  View  of  the  invert  of  the  drop  inlet  showing  seepage  and 
the  inlet  of  the  36-inch  diameter  reservoir  outlet  conduit. 

(5/5/81)  4 

9.  View  of  the  outlet  of  the  36-inch  diameter  reservoir  outlet 

showing  seepage.  (5/5/81)  5 

10.  View  of  the  downstream  retaining  well,  through  which  the 
outlet  conduit  emerges,  showing  large  structural  cracks. 

(5/5/81)  5 

11.  View  of  the  stream  formed  by  seepage  at  the  reservoir 

outlet  conduit.  (5/5/81)  6 

12.  View  of  standing  seepage  water  at  the  downstream  toe  of  the 

embankment  to  the  left  of  the  drop  inlet.  (5/5/81)  6 


3.  CLOSE-UP  OF  ERODED  CONCRETE  ON  THE  UPSTREAM  FACE  OF  THE 
DAM.  ( 5/5/81 ) 


4.  VIEW  OF  THE  PRINCIPAL  SPILLWAY  AND  WASTEWAY  LOOKING 
TOWARD  THE  LEFT  ABUTMENT  OF  THE  DAM.  (5/5/81) 


2 


VIEW  OF  THE  PRINCIPAL  SPILLWAY  AND  THE  REMAINS  OF  THE 
BUTTRESS,  LOOKING  UPSTREAM.  (5/5/81) 


5. 


6.  VIEW  LOOKING  UPSTREAM  AT  THE  SPILLWAY  DISCHARGE 
CHANNEL.  (5/5/81) 


3 


t 


{ 


I 

1- 


I 

I 


c 


7.  VIEW  OF  THE  DROP  INLET  SPILLWAY  WEIR  AND  TRASH  SCREENS. 
(5/5/81) 


8.  VIEW  OF  THE  INVERT  OF  THE  DROP  INLET  SHOWING  SEEPAGE 
AND  THE  INLET  OF  THE  36- INCH  DIAMETER  RESERVOIR  OUTLET 
CONDUIT.  (5/5/81) 


i 


4 


9.  VIEW  OF  THE  OUTLET  OF  THE  36-INCH  DIAMETER  RESERVOIR 
OUTLET  CONDUIT  SHOWING  SEEPAGE.  (5/5/81) 


CRACKS.  (5/5/81) 


VIEW  OF  THE  STREAM  FORMED  BY  SEEPAGE  AT  THE  RESERVOIR 
OUTLET  CONDUIT.  (5/5/81) 


VIEW  OF  STANDING  SEEPAGE  WATER  AT  THE  DOWNSTREAM  TOE 
OF  THE  EMBANKMENT  TO  THE  LEFT  OF  THE  DROP  INLET. 
(5/5/01) 
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TABLE  OF  CONTENTS 

SHI 


Checklist,  Hydrologic  and  Hydraulic  Engineering  Data  ] 

HEC-1,  Revised,  Flood  Hydrograph  Package  2 

Stage-Storage  Data  2 

PMP  Calculations  2 

Snyder  Coefficients  2 

Principal  Spillway  Discharge  4 

Wasteway  Discharge  A 

Drop  Inlet  Discharge  4 

Nomograph:  "Headwater  Depth  for  Concrete  Pipe  Culverts  With 

Inlet  Control"  5 

Stage-Discharge  Data  6 
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Sheet  1 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  I,  JO  Ml?]  Bfeuan LA N ^.u  o  pm 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  EL.>4nU,&  msl.  fm  m-f-A 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  M/A _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ N/A _ . _ 

ELEVATION  TOP  DAM:  _  l—' et'Xsj  Poi  Eu  .  4-T1.g>  MSI _ _ _ _ _ _ 

SPILLWAY 


a. 

Elevation  Pciuopau  spwv.  Eu,  nm,&  tuvsL  ,  w^tewa>y  Ei_.H'7(>-'T 

msl 

b. 

Type  um6.c\tcd  touc.iet.tt  truest  5  Pi  u-vajaV 

c. 

Width  P'h.ikjo’pa.u  sfiu-w^w  ;  ±  ft.  ,  wusr cwav  :  3-  ft. 

d. 

Length  p,e>Njc.< pci—  sPiwu'-Miw  :  s  ft,  ,  wa^tf^viw  *.  30  Ft, 

e. 

Location  Spillover  kt  L-cr-r  ‘Dak 

f. 

Number  and  Type  of  Gates  naonjeu 

OUTLET  WORKS: 

a. 

Type  'D&oP  ikjuct  vjitm  j*  ft.  wtix  ue.mc.tm  feu. 

b. 

Location  a-7j,?<S-o *.  imbtc  mic^poiut  of  'daml 

c. 

Entrance  inverts  iMVttt  or  cl-iu.  Pipe  :  el,  mti  ,p  lv=.l 

d. 

Exit  inverts  i>jvc<e.T  of  su-im,  p.pc,  \  cl,  huu.i  ka^u 

e. 

Emergency  draindown  facilities  s-roPuou  at  iulct  t0  it-no-  12.ee 

HYDROMETEOROLOGICAL  GAGES:  MonjC 

a. 

Tyne  k/  /a 

b. 

Location  kj  /a. 

c. 

Records  Nome. 

u»  nj  e.  m  r~-AAj  nJ 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


SHEET  2 


HEC-1 ,  REVISED 
FLOOD  HYDROGRAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1) , 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1), 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  ass  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  fielld  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed-" 

>  !  . 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out. 


*  hazard  structures  on/y 


OBRIEN  G  GERE 


&HtET  I  BY 


:s  D&> 


3ATt  |  JOB  NO 

AMba  Wi-otA-lh 


* . x - < 


f/jdrv/ezj  :  ,  |  .  ...;. . j  . 

-  4  -  —  -  -  »  .  ;  .....  :  -  *  -  i  v  ...»  -.  ,  .  -+.  -  4 . x — *. 

.  Ares  tfiUnua &/*rQz/ L/C&5 i 


>^y -pace.  Arzat  .  .....  .  ..  .  .  .  i 

■«gW,  -  .:  (  •  '  .  :  ;  •  ,  CAtirez) 

_ #65  ;  v*'  ;  O 

. y2ff  .  . ...  .  - .  sr+(*  , 

4&o  47.0 


-:  -;-4- 

4.7^  rm 


/4/*a.  s£ 

y/il 

■' 

24  S?r>j 

*00  /r?/x 

'.«  2Z»'2-~  _ 

1  ,  t 

//r.  ! 

;  j*. 

.  ■  £  ■  ! 

... ;  ;  //3 

*3./" 

z£\/" 

VZ 

:  /i* 

!....:  i  2.7. 3 " 

_  2  >Z  " 

.  . 

/3Z 

i  ;  ef.3 " 

£.t>" 

; 

....  ! 

S*£/akL(Z  1 4/  I 

.  I  '££  y/C &r/n£  J  I  ;  .;.  .;  .;..  !  ...I  .  ! 


Qp*C>>  43  v  *■  /”2,i 
«  /,  23 


I  i  ! 


L**  /'SZ  rnt/sS  4  LcA  c />/S 

1  _  !  /  !---!  v*/3  ;  !  ’ 

^  ±/.z3£A&Z*/>/SJ 
7p  -  /iT^  /v». 


OBRIEN  6  GERE 


© 


SHEET 

fcv 

DATE 

JOB  NO 

AR-L.  ILJC*  To  NJ  L-AILE.  T^am 

4 

jr*? 

(o -XT-61 

1641  -014  -  III 

MyDRAvUCS 

Calculations  .  .  .. 

^  v4/** 

•  • 

pR.1 1'O  O  ?AL-  ISPIULWAV 

j 

i 

,q.5.= 

'  V,  ' 

e  L.  Ksr 

.  c.  = 

L_  - 

-  *  -  Hs  = 

3.0 

a.  ft.  .  . 

^euSvAT  OF  ecs..  •  WATEk. 
CfcE.*T:  E-L-.  4TH-.& 

S<j£Fac.C  A'&ovE 

SplLLWAY 

WASTE  WAV  ' 

-  . .  - .  .  .  ’  "  i 

;  .  j  _ .. : 

Qw 

£l» 

i 

• 

C-  = 

1_  ® 

VJ 

3  .TO 

So  FT. 

-  .  /. 

Hw  T  4tlC«,UT  'Of  THt  W  ATE*.  >SO  *  F&CC.  A&C>\/C  7MC 

.  WASTCvl/aY  CLLCST  XL.  47U.77  (t-ow  7a-.^ 

;  :  H'  r  u  J  :  ;  ’  H  ';  !■  I-! ',  i  I  !J  - 

.  IMLE.T  .  ^  i  3lp>llsl,  OuTUtT  <1okJ'PC/|T  .  .  !  I  _  . 

VJE.I2.  CoKiT£.ciu  »’  '  Q0  =  C?  <L,/t£,  ; 

i  :  •  ’.  i  ’  ; 

...  £  :  -  <5.0  •  : 

l-  -  3  rr. 

//o  -  //x/GA/r  cy  £1£q\/£: 

C££st  £i-.  ¥7<t>.  3 

IkIUCt  ConjtCol  '.  Sex.  WOAOCjt^  Otu  FbLUswiMt.  "Pa^e.  • 

'b'-'iZ.CAU  OF  "Pu^fiUC-  ^OAt>S  /  JaiO.  l9l»3  . 

UW  ~  ttOCsWT  OF  r'"E^  .  SuiIFPtCC  A£t>VE  THE.  IM^C-CT  OF 
THE-  S'j"  "DlA  .  CoOCR-CTC  OUTLET  ComDuit  , 


DIAMETER  OF  CULVERT  (D)  IN  INCHES 


10,000 

8,000 

6,000 

5,000 

4,000 

3,000 


EXAMPLE 

D>42  inchtt  (3.3  f»*1) 
0*  120  eft 


1  L  V 

CHART  2 

(I)  (2)  (3) 


1,000 

800 


4 


project ing 


To  use  icolt  (2)  or  (3)  project 
hot  izontolly  1o  teole  (I),  then 
ute  etroight  inclined  line  through 
D  ond  0  tcolii,  or  reverse  oe 
illuet  rot  ed. 


q  r  2. 


in 

k  _ : _ 

^  -  1.5 


SCALE 

ENTRANCE 

TYPE 

D  ; 

S 

-  1.0 

(i) 

Souore  edge  with 

K 

< 

-  .9 

heodwoll 

£ 

<Z> 

Groove  end  with 

O 

< 

UJ 

. 

(3) 

heodwoll 

Groove  end 

X 

-  .8 

'•5  L  1.5 


i.o  L  i.o 


bureau  Of  public  roads  ja*  ibsj 


HEADWATER  SCALES  2  S3 
REVISED  MAY  1964 


HEADWATER  DEPTH  FOR 
CONCRETE  PIPE  CULVERTS 
WITH  INLET  CONTROL 


-  -  -  AtTAra*  a  m>  j  n 


OBRIENS  GERE 


SHEET 

BY 

DATE 

JOB  NO 

6 

c/ty? 

6-ZZ-8' 

/ff^z-o/y  -/// 

/<£  7A/8/ 


C 


£ 

* 

7 

i 


> 

< 

* 

j 

j 

£ 

vi 


►  G 

a 


a 


oi 


i  *> 


o  C 

1  C 


Q 


*  ^ 

<4- 

<A 


?  o 

X  £ 

Vj 


/" 

*  * 
0  A 


«•  •? 

^  i 

v^y 


0  ^ 


o  J 


cD  (O 

j  1 r 

r  r 

1  X 


IP 

r 

7 


K  M  >.  vn  ^>.  ^ 

-x  CV)_>|  ^  N  Qq 


o 


«0 


N 


>sj 


0  K)  O  ** 


'V  so  *0  >3  O 

V  v  -  \o  V,  4 


0  >  CO  ^  >3 

«  •  *■>.  V* 


*  s 


1  *1 
S  ».>§*  *  | 

^  t,  & 

^  <-  ° 


o 

T§^ f' 

>l>  - 

j>‘ •§  ^ 


Vi 

N 


rv,'x^CV)  kV^S^M  Q[)^^  5^ 

0  *)  J  *  n  M'  M  t  IP 

^  ^  ^  x  (\1  00  X  lo,  OQ  0  ^  ^  Jyj 


i  .  •  1  .  ■ 

n  >  cn^CVjo>^cQ^tv)Cv7<v?t^'y? 
°  •  -  <  <  X  tvi  CO  cv,  *  IA  »3  X  OQ 


zn$u*$rstuii§i 


0  -t  00 


-_:  Jt\j  Ncvjoo^V'V  'o  vs 


0  (0  r  -  ip  r  Oin  0  ,P  Q  0  °.  9  D.  9 


v9  -5 
r  r~ 
r  7 


>9  r 

r  r 

7  j 


r  r  r{)  (fi  CT  a- 

r  r  r  r  r  r  cO  cO  GO  eO  cD  cO 

Tr^jTTrTj-jJ'T 


V 


>K 

vL  -; 

.  -  .*  .  U  - 

.5 

V 

^  - 

.  ._  £- 

V 

A*j 

*'  ^  >-*v 

$ 

s 


vs 

•n  5 
i  •*• 

Ni  i: 

-?  -i 

,  $ 

S  b 

_\J 

V  V 

A 

r\ 

<*T 

n 


- 1 


V 

->1 

N/ 


\3 

N 

ll 

U 


<3 

1 

a '. 
a. 
0 

5 

U 

> 

0 


2 

a 


x1 


-J 

O 

li 

c 

0 


UJ 

i/i 


ro  BE  r£SF QKttED 

umo>  i. 


RUNOFF  TO  ARLINGTON 


I 


O  O  ^  O  ^ 

r*  r>rf“5'iT 


uj  O 

O 

*r 


UJ 

t; 

<i 

z 


)o  o 
o 

o 


I  o 
o 


p 


f-  o 

CO 

i  * 

a; 

►4 

C* 

Cl 

J 

D 

“0 

r— 

.■> 

Ci 

« 

o 

D 

1 

H 

D 

D  O 

CO 

D 

r  o 

*-  o 

*x 

• 

^  » 

-J 

’si 

D 

Cl 

u. 

*T 

'-i 

D 

“0 

~4 

a 

« 

<t  u 

D 

r— 

■4 

U  i. 

> 

«■  O 

Ci 

o:  co 

•  '-C 

J  o 

UJ  o 

a  Ci 

D  r- 

i  . 

«x 

Cl 

L- 

•  ^ 

■••1 

h- 

<L 

UN 

ro 

*x  to 

■1 

•c 

■i 

• 

ci  o: 

D 

CO  >- 

0 

C3  *=J 

s  U 

1  o 

in  to 

O  C-0 

•  U 

~f  <D 

o 

Z  O 

Ci  -*i 

h  iji 

i  • 

_i 

iD 

o  h- 

••_«_ 

n 

CD 

>- 

ri 

Z  1 

0 

UJ 

H 

*-♦  1 

*—« 

<T 

« 

D 

a:  « 

•t 

D 

o  o 

UJ 

> 

• 

CL  O 

CO 

D 

• 

•c 

ro 

a 

-4 

sJ 

> 

CJ 

1 

r? 

.o 

H 

>-* 

<r 

D 

L* 

>*4 

u 

n  i 

0  o 

iC 

u: 

■ 

x  n 

C3  U 

•i 

• 

«C  ^ 

h- 

[  n  <> 

ri  <d 

D 

CO  _J 

CO 

> 

h- 

o  1 

H 

-J 

D 

1 

J  o 

L  O  00 

»-» 

1 

• 

1  o 

JZ 

C£ 

j 

•l 

> 

vi 

ii: 

• 

a 

H 

CD 

K-  ' 

■) 

L4 

a 

'/I 

a: 

L»- 

UJ 

j-  ; 

) 

X 

h~ 

O 

-J 

Ci 

c* 

u 

V 

h- 

3 

Cl 

j: 

o 

u 

u 

Cl 

00 

■L 

i — 

* .  N  ^  L‘ 

i  ;  j  ! 

tjun 

“5 

tl  11 

Z  ‘ 
3 


0  o 

.'9k;i)jj4j;y?h 


*)  Q  |  <?*  i71 


L-Jr  ?  f’  ^ 


P  ro  UD 
'j  0  CO 
0  -» 


o  -< 
J  0) 


•  t*  ro  r% 

p  cs  Os 

h  -h 


ro  r  i 
n 


■f*  o')  ri 

Cl  i-« 


in 

b  *s  *r 


o  o 

rj  ih 


I  'O  i 

1  C| 


s  :i  ci 

•I  01  t~4 

i  n  -4 


p  N  Os 
n  -m 
♦  rj  vh 


0  CD  T  K  *T 

01 


o  in  p  <r 
.0  -1 


r  m  ir  ri  *o  h  *r 
i  in  o»  vj  ro 


.  o/  f\ 
ro  (I-  n  n 
n  i  M  ^ 


u:  <p 
Ci  fp 


**  m  r. 

J  fO 


*•«  IN 

Os  <r 

Cl  TH 


f  M> 

00  *-i 


6  (i  rs 

P 

ro  «-< 


«}  -  >N 

4  t  « 


6  o 
*r  ri 


••' .5  li  T  ? 


o  T  r 

- — T-yjgjqrHyww.  ^>vf «awyw>i .  ».»-.- 


«  "  o'  C 

«  A  0> 


3  ' 
D  O 
-1  -C 


cj 

CD 


UJ 

•i-  *3 

I 

u_  a. 
o  r 
i  o 
^  u 


CO 
CO 
.X 
u  i 


* 

UJ  o 

■  * 

a 

■  ■% 

‘C 

.0 

• 

*-■ 

-j 

■4 

U1 

*■* 

0 

UJ  ~i 

X, 

* 

4 

z 

4 

4 

4 

4 

4 

4 


CD 

Z 


3 

3 


a  o 


o  r 

«  s  *■*  ®  ; 


3 


^  k- 

a. 

4  ID 

«x 

4  X  Z 

4  CL  w 

•-4 

4  -X  -J 

•*  li  it 

4  CD  «E 

«*  Q 

z  o 

Li  C 

o 

Li  a 

u 

y-  -J* 

U! 

X  I.L 

Sj 

3 

CL 

o 


1  • 

Ci  m 

a  *>• 


<  c 
to  *: 


UJ  O  «  •  J  - 


a  r 
•x  <x 
I-  «3 
CO 


10  o 

D  O 
‘t  • 
o 


CO  o 
to  o 
a  o 


(0  o 
in  • 
a  o 

a 


a  c: 

c 

j  . 


.J  c 

k-j 

*— 

0'J 


o  n  >  -7)  a 


•> 


APPENDIX  E 


REGIONAL  VICINITY  MAP 
& 

DRAWINGS 


O'BRIEN  &  GERE 


ARLINGTON  LAKE  DAM 
APPENDIX  E 
DRAWINGS 

TABLE  OF  CONTENTS 


Regional  Vicinity  Map,  Figure  1 

Plan,  Elevations  and  Section  of  Albert's  Dam  on  Big  Meadow 
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Plan  of  Proposed  Changes  in  Albert's  Dam  on  Big  Meadow 
Creek,  1914 
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APPENDIX  F 
GEOLOGY 


O'BRIEN  &  GERE 


SITE  GEOLOGY 


ARLINGTON  LAKE  DAM 


Arlington  Lake  Dam  is  located  in  Monroe  County,  Pa.,  within  the  Pocono 
Plateau  section  of  the  Appalachian  Plateau  physiographic  province,  and  underlain  by 
Devonian  marine  sedimentary  units  of  the  Mahantango  and  probably  the  Marcellus 
formations.  Overyling  the  bedrock  in  valleys  and  side  slopes  are  drift  deposits  of 
bolh  Wisconsin  and  earlier  Illinois  glacial  epochs.  Thickness  of  this  overburden 
Va.  ies  considerably  as  does  the  character  of  the  deposits  which  range  from  clay  and 
fine  sand  to  boulder  sizes.  Dip  of  the  bedrock  units  is  about  25°  NW  and  strike  is 
approximately  NE-SW. 

Rock  types  in  the  Mahantango  and  Marcellus  units  ranges  from  gray  fossi- 
liferous  shale  and  sandstone,  to  black,  fissile,  carbonaceous  and  calcareous  shale. 
Jointing  is  well  developed  in  both  formations. 

No  major  structural  weaknesses  are  known  to  occur  in  the  vicinity  of  the  dam. 

Permeability  and  porosity  of  the  glacial  deposits  ranges  from  high  in  the  sand 
and  gravel  zones  to  low  or  poor  in  clayey  portions. 
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